Experimental

General
Unless otherwise stated, reactions were carried out under nitrogen using conventional air-sensitive techniques. Solvents were degassed using a nitrogen purge and dried using an M. Braun solvent purifier unit before use. Starting materials were purchased from Aldrich or Alfa Aesar and were used without further purification. NMR spectra were recorded on a Bruker Advance 300 system; infra-red spectra were acquired using a Bruker Vertex 80 spectrometer and Specac Omnicell fitted with CaF 2 windows (path length 50 µm).
Compound 1 was prepared following the literature procedure. [1] 1.2 [Fe 2 {MeSCH 2 C(Me)(CH 2 S) 2 }(CO) 4 
(PMe 3 )] (2)
A solution of 1 (0.7 g, 1.7 mmol) in toluene (100 mL) was treated with PMe 3 (0.35 mL, 3.4 mmol). The dark red reaction mixture was refluxed under N 2 atmosphere for 2 hours. The solution was then filtered through Celite and the solvent removed in vacuo leaving dark red residue. It was purified by silica chromatography eluting with hexane/diethyl ether (1 : 1) mixture. The product was collected as second dark brown fraction. Removal of solvent gave a dark red-brown powder (0.3 g, 32 %) that could be recrystallized from diethyl ether to give crystals of 2 suitable for X-ray diffraction. Anal. found (calcd) for C 13 Variable temperature 31 P NMR spectroscopy in d 6 -acetone showed that at low temperature (−80 • C) the single phosphorus signal for PMe 3 group (26.2 ppm) is resolved into two peaks of approximately equal intensity at 29.4 ppm and 29.6 ppm, consistent with interconversion of the cisoid and transoid isomers in solution. 
X-Ray crystallography
For each sample, crystals were suspended in oil, and one was mounted on a glass fiber and fixed in the cold nitrogen stream of the diffractometer [T = 140(2) K]. Data were collected using Mo-K α (λ = 0.710 73 Å) radiation using an Oxford Diffraction Xcalibur-3 CCD diffractometer equipped with a graphite monochromator and were processed using CrysAlisPro. [2] Structures were determined by the direct methods routines in SIR92 (3) [3] or Super-Flip ( [3] [PF 6 ]) [4] and refined by full-matrix least-squares methods on F 2 in SHELXL. [5] Non-hydrogen atoms were refined with anisotropic thermal parameters. The bridging hydrogen atom H(1) in [3] [PF 6 ] was located in the Fourier difference map and freely refined; all other hydrogen atoms were included in idealized positions and their U iso values were set toride on the U eq values of the parent atom.
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Electrochemical measurements
Cyclic voltammetry measurements were carried out in 0.1 M [NBu 4 ][BF 4 ]-MeCN using a three compartment cell fitted with a glassy carbon working electrode (diameter 3 mm), a platinum counter electrode and a silver wire pseudoreference electrode interfaced with an Autolab PGSTAT30 potentiostat. Potentials were calibrated using ferrocenium/ferrocene as an internal standard. 
Spectrolectrochemical measurements
Infra-red spectroelectrochemical measurements were were carried out in a Spectroelectrochemistry Partners SP-02 cell mounted on a Pike MIRacle ATR fitted with single-bounce silicon top plate. The ATR was fitted with a Northumbria Optical Coatings filter (pass band 4.76 µm to 5.60 µm). Spectra were recorded on a Bruker Vertex 80 spectrometer equipped with a mercury cadmium telluride (MCT) detector. Data were collected at 4 cm −1 resolution. Typically, 80 time points were recorded for each experiment. The SP-02 cell was fitted with a glassy carbon working electrode (diameter 3 mm), a platinum counter electrode and a silver wire pseudo-reference electrode. These were attached to a Princeton Applied Research VersaSTAT 3 potentiostat. Data collection was controlled by the Bruker Opus package, interfaced to the potentiostat using a custom Opus3D script and TTL connection. IR data was processed and analysed using Fit_3D (Dr Simon J. George, Lawrence Berkeley National Laboratory, USA) and curve fitting was carried out using SciDAVis.
In a typical run, the cell was purged with nitrogen for some minutes before introduction of the solution for analysis. With the working electrode moved some distance from the ATR crystal (several 100 µm), CV data were acquired to estimate the E 1/2 value. A series of SEC runs were then carried out, moving the working electrode to within 10 µm of the ATR crystal. After each SEC run, the solution in the cell was allowed to equilibrate with unreacted material. 
EPR measurements
A solution of acenaphthalene (6 mg, 0.04 mmol) was prepared in dry THF (10 cm 3 ). A small amount of finely-divided sodium was added, and the solution was sonicated for approximately one hour, after which time the solution was brown. A second solution of [3] [PF 6 ] (7.2 mg, 0.012 mmol) was prepared in dry THF (2 cm 3 ). Both solutions were then cooled to 195 K. A small portion of the reductant (roughly 0.1 cm 3 ) was taken up into a syringe, followed by an equal volume of the substrate solution. These were added to a silica EPR tube and rapidly frozen in liquid nitrogen.
Continuous wave EPR spectra were recorded at X-band (9.43 GHz) using a ELEXSYS 500 spectrometer. The samples were warmed to just above the melting point. Temperature control was achieved using a Bruker ER4131VT N2 Temperature Controller. EPR spectra were simulated using the computer programme WINEPR SinFonia (Bruker Analytische Messtechnik GmbH). 
Density functional theory (DFT) calculations
All calculations were performed using the Gaussian 09 [6] computational package. Geometry optimisation and frequency calculations have been carried out using the Tao-Perdew-Staroverov-Scuseria [7] (TPSS) density functional.
Phosphorus, sulfur and iron atoms are described by the the Hay and Wadt LANL2DZ [8, 9] basis set with effective core potential (ECP). In the case of iron, the two outermost p functions were replaced with reoptimized 4p functions. [10] For sulfur and phosphorus, additional p and d polarisation functions were added. [11] All other atoms employ the all elec- 
